E4F1 is an atypical ubiquitin ligase that modulates p53 effector functions independently of degradation.
p53 is regulated by multiple posttranslational modifications, including Hdm2-mediated ubiquitylation that drives its proteasomal degradation. Here, we identify the p53-associated factor E4F1, a ubiquitously expressed zinc-finger protein first identified as a cellular target of the viral oncoprotein E1A, as an atypical ubiquitin E3 ligase for p53 that modulates its effector functions without promoting proteolysis. E4F1 stimulates oligo-ubiquitylation in the hinge region of p53 on lysine residues distinct from those targeted by Hdm2 and previously described to be acetylated by the acetyltransferase PCAF. E4F1 and PCAF mediate mutually exclusive posttranslational modifications of p53. E4F1-dependent Ub-p53 conjugates are associated with chromatin, and their stimulation coincides with the induction of a p53-dependent transcriptional program specifically involved in cell cycle arrest, and not apoptosis. Collectively, our data reveal that E4F1 is a key posttranslational regulator of p53, which modulates its effector functions involved in alternative cell fates: growth arrest or apoptosis.